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Challenge/Objective High-level Design Implementation
Future Plans
Software
Hardware
Functional Diagram● Fighting highly dynamic and unpredictable structure fires can 
be very challenging and dangerous for firefighters.
● They need full situational awareness of the fire as it evolves. In 
these situations, it is difficult for firefighters to gain insight on 
whether they are winning or losing the battle against the fire.
● By gathering thermal images of a burning structure, our 
Thermal Imaging System will be able to provide real time data 
to help first responders mitigate risks associated with 
unpredictable fire dynamics.
● Our unique solution incorporates a highly agile UAV with a 
thermal imaging camera and custom software which collects, 
manages, and stores data received from the UAV. The system 
as well as provide real time analysis and trends of received 
data.
● Our project can be used by fire departments all over the nation. 
The ability to have an eye in the sky, that can collect thermal 
images as well as visual video would be a great resource for fire 
service personnel. Not only should this system collect data, but it 
should also perform automatic analytics to provide firefighters 
with the fastest and most accurate information possible.  
● The Zynq 7000 Development board is the platform driving our system. 
● Using the FPGA on the Zynq board, we created a custom IP that 
implements a protocol used to obtain digital images from the thermal 
camera. 
● The Zynq 7000 board also acts as the interface between the ground 
station,thermal camera, and UAV.  
● We created an image processing suite 
that tracks the spread of hotspots over 
time. 
● Our algorithm utilizes many algorithms 
including the Hungarian algorithm, 
Quicksort algorithm, as well as OpenCV’
s Keypoint detection algorithm.  
● To control our UAV, we added a ground 
station, capable of sending all the 
necessary commands to run a mission 
with the UAV.
● The image below shows the hardware created in software using the 
Vivado Design Suite. The green blocks depict the UARTs IP’s, the red 
block represents the custom core IP, and the blue blocks represent the 
processing system.
